Sweet potato is a traditional crop grown in most parts of Kenya. In Nyanza Region, Kisii County and Mosocho sub-county in particular are major producers of the crop. However, only less than half of the produce is marketed and the growers are largely poverty stricken. This paper investigates why so little of the produce is marketed. Using primary data collected from a survey of 108 farmers in Mosocho, the study estimates a logit model to explain the factors that influence commercialization of sweet potatoes in the area. Results show that poor market information for the many farmers who are not members of any cooperative society, limited non-farm incomes, and urbanization are the major factors constraining commercialization of the root crop. Interventions that promote cooperatives and rural industrialization could go a long way in boosting trade in sweet potatoes.
INTRODUCTION
Sweet potato (Ipomoea batatas) is a root crop within the morning glory family (Colvolvulaceae). Its origin is thought to be Latin America and it is believed to have been brought to Africa by slave traders. The exact date of its arrival is unknown. The crop has, however, been in the food system in Africa for a long time, and it is widely considered as an indigenous or traditional crop in the region.
Sweet potato is ranked fifth among the most important food crops (Scott et al., 1999) . It is rich in energy, carbohydrates, fiber, minerals (especially potassium) and vitamins (especially vitamin A). A serving of 100 g (about half a cup) of boiled sweet potato (especially the orange fleshed type) supplies 50% of vitamin A daily requirement (Hagenimana and Low, 2000) .
Potato is a promising plant remedy for vitamin A deficiency and Uganda has been trying this option. The International Potato Research Center has developed sweet potato varieties richer in beta carotenes that the body uses to synthesize Vitamin A and with high dry matter content (Bachou and Labadarios, 2002) . This is an example of bio-fortified crop varieties with increased mineral and vitamin content that can raise nutritional standards in people.
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China on the lead (Bruinsma, 2009) . In 2010, Asia produced about 90 million metric tonnes of the crop while Africa produced about 15 million metric tonnes. In Africa, Uganda is the leading producer of the crop followed by Tanzania (Bruinsma, 2009 ). The report also shows that in 2010, Uganda produced about 2.75 million metric tonnes of the crop compared to Kenya"s 950,000 metric tonnes.
In Kenya, sweet potato is grown in several areas including Siaya, Homa Bay and Kisii in Nyanza region; Kiambu and Kirinyaga in Central region; Meru in Eastern region; Bungoma, Kakamega, Busia in Western region; and Shimba Hills in the Coast region. Notably, 60% of the households in these areas are poor (Qaim, 1999) . Woolfe (1992) observes that the potential of the crop to address issues of income generation, nutritional deficit and food security is yet to be fully realized in less developed countries. The marketing and value addition of the crop are poor, yet these are measures that could uplift the wellbeing of the farmers.
The local as well as the export market for sweet potatoes is on the increase. At the local level, perceptions towards traditional foods are improving. The consumption of sweet potatoes as well as cassava, arrow roots and yams is increasing in both rural and urban areas. Both the affluent and the poor are increasing their consumption of the root crop. Crops that were once thought to be "poor man"s crops" are slowly gaining popularity due to their health benefits. In urban areas, sweet potato is increasingly becoming an alternative breakfast food while in rural areas it is variously used to prepare meals and in baking.
The crop is also used to feed animals. Sweet potato root and vines are feed for poultry, rabbits, pigs, cattle, sheep and goats. In some parts of Papua New Guinea, farmers slice up the sweet potatoes and mix them with vines to improve digestion. In Philippines, boiled sweet potatoes are used to fatten pigs. In poultry farming, sweet potatoes improve the dressing and can substitute up to 50% of maize (Loebenstein, 2009) . Its dual nature as a food as well as a feed makes sweet potato an attractive crop in areas where landholding is declining.
In industries the starch obtained from sweet potato is used to manufacture sweeteners, and as a stabilizer and thickener in the textile industries. Sweet potato can be harvested in bits. This flexibility affords households a continuous supply of the crop, and income in case of marketed harvests. To improve the marketing of the crop, Andrade et al. (2009) observe that there is an urgent need for capacity building on postharvest management, better storage facilities, and to designate specific areas in markets as display points for sweet potatoes to easily connect sellers to buyers.
Sweet potato crop has the potential to address poverty, wealth creation, diversification of smallholder agriculture and food security. In recognition of its nutritional and potential benefits the United Nations declared 2008 as the year of sweet potato (Joel et al., 2009) .
Nevertheless, sweet potato has been an orphan crop. There are only a few empirical studies on the crop worldwide. On commercialization of the crop, there are even fewer studies. It is against this background that this paper explores the determinants of sweet potato commercialization focusing on Mosocho Sub-county of Kisii County. Mosocho is a leading producer of sweet potatoes in Kisii. Sweet potatoes from Kisii are particularly appealing and tasty. They are a favorite in the Kenyan market. Bouis and Haddad (1990) define commercialization as the total percentage value of output that is marketed. However, according to Pingali (1997) agricultural commercialization is more than just marketing agricultural products. Agricultural commercialization is attained when input use decisions and product choice are made on profit maximization basis. Von Braun and Kennedy (1994) add that agricultural commercialization entails an increase in market transactions in order to gain the benefits from commercialization.
LITERATURE REVIEW
Commercialization of agriculture has the potential to reduce poverty and food insecurity. To reduce poverty through commercializing agricultural produce, farmers must consider adding value to what they sell (Ayako & Hernandez, 2017) .
Sweet potatoes are largely grown by smallholder farmers. According to Leavy and Poulton (2007) , small scale farmers fall into two categories: non-commercial farmers and commercial farmers. The non-commercial farmers mainly practice subsistence production but they may sell a portion of their produce to the market. Their livelihoods are not drawn from agriculture. The commercial small scale farmers are largely marketoriented. They produce agricultural outputs primarily for the market but the output may also meet household consumption. This category of farmers tends to specialize on highly valued agricultural activities. The small-investor farmer is the "emerging" commercial farmer. According to Gebreselassie and Kay (2007) , the small-investor farmer includes the educated and urban based individuals who engage in agriculture exclusively on commercial basis. All the produce of a small-investor is marketed. Pingali and Rosengrant (1995) identify three levels of market participation and which are elaborated by Leavy and Poulton (2007) . They are the subsistence system, semi-commercial system and fully commercialized system. The different levels are differentiated on the basis of the farm household"s objective in production, its source of inputs, product mix and income sources. Table 1 shows these classifications and the associated characteristics of farm-households. Von Braun and Kennedy (1994) specify three modes of commercialization indices at household level. These include commercialization of the rural economy, commercialization of input and output, and the degree of a household"s involvement in the money or cash economy. The index of commercialization of input and output is the ratio of input acquired from market or output sold to the market to the total value of agricultural produce. The index of household involvement in money/cash economy is the proportion of value of services and goods acquired in monetary terms to total household earning (von Braun and Kennedy, 1994) . Govereh et al. (1999) use the ratio of the gross value of all crop sales by a household per year to the gross value of all crops produced within the year as the household commercialization index (HCI). A major weakness in this ratio is that it excludes livestock output which could be an important factor in some farming systems. Bernard et al. (2007) measure household commercialization variously by sales to income ratio, sales-to-output ratio, income diversification, level of specialization in agricultural production, and net or absolute market position of a household either as a net buyer, net seller or autarkic/self-sufficient.
According to Govereh et al. (1999) , increased market participation is associated with rising farm productivity and income. They assume that commercialized farmers largely specialize on production of high value cash crops that yield high returns to labor and land. Timmer (1997) has similar views when he argues that agricultural commercialization is associated with benefits that include high level of specialization and production, and higher earnings from produce sales.
However, the benefits of commercialization depend on market efficiency. If markets are efficient, commercialization leads to separation of production from consumption (Bernard et al., 2007) . Gebreselassie and Kay (2007) argue that even though greater involvement in output markets results in higher productivity which is an intermediate outcome, agricultural commercialization is a bridge through which small scale commercial farmers could achieve welfare goals.
At a micro level, distance to the market and output price (Omiti et al., 2009) , farm size and the number of workers employed are crucial determinants of marketed output or sales volume in a smallholder farm. Balint (2004) in a study of the effect of institutional factors on agricultural sales in Romania finds that farm size, production costs, farming assets, transaction costs and cooperation among farmers significantly contribute to agricultural sales volume. Lerman (2004) find similar results in a study of farm produce marketing among small scale farmers in transitional economies. Martey et al. (2012) in a Tobit regression of commercialization of agriculture in Ghana find farm size, output price, and households" access to extension service, market information and distance to market to be important determinants. Baisa (2009) , in a research of why some smallholder farmers in Ethiopia sell more output than others, used a multivariate linear regression analysis to identify the relationship between the gross value of all crops sold and the socio-economic characteristics of households. The study found that farm and household characteristics are the main determinants of the phenomenon. Other determinants of commercialization in value terms according to this study include market information, access to credit and access to transport. In a similar study of determinants of commercialization of smallholder tomato and pineapple farms in Ghana, Asuming-Brempong et al. (2013) found that the key determinants of commercialization among tomato farmers are land and labor productivity while the main determinants of commercialization among pineapple smallholder farmers are land productivity and savings. The study favors commercialization arguing that commercialization comes with several benefits that include higher household incomes and improvement in household food security.
Using the Tanzanian National Panel Survey data compiled by FAO, Nobeji (2015) analyzed the determinants of market participation by smallholder rice farmers in the five major rice producing regions of Tanzania. Quantitative analysis involving estimation of Weighted Least Squares (WLS) and Tobit regression to establish factors affecting volume of sales and determinants of market participation found that household socio-demographic characteristics of smallholder rice farmers influence production and market participation. Results of the Tobit regression model indicate that household consumption, area cultivated, livestock owned and location significantly influence volume of sales and market participation while nonfarm income, Mbeya and Tabora regions significantly but negatively influence market participation.
Further, low rice production, underdeveloped transport infrastructure and lack of reliable markets closer to higher rice producing regions and inadequate access and use of improved seeds and input were found to be the main problems associated with smallholder farmers in the study area.
In a research carried out by Kirui and Njiraini (2013) on determinants of agricultural commercialization among the rural poor in Kenya using the Tobit regression, they found that farmer-specific characteristics, farm-specific and capital endowment variables influence the commercialization process. Female farmers are constrained from market participation; however, collective action initiatives (farmer groups) as well as use of inf orm ation and c omm unic ation tec hnolog y ( ICT) tools (mobile phones) significantly and positively influence their commercialization. Omiti et al. (2009) use truncated regression to study factors influencing the intensity of market participation between rural and peri-urban smallholder farmers in Kenya. Results show that farmers in peri-urban areas sell higher proportions of their output compared to their counterparts in rural areas. Distance from the farm to sale point is a major constraint to the intensity of market participation. Better output price and market information are key incentives for increased sales.
The various studies show that different constraints limit smallholder farmers" participation in the market. Thus, crop or area specific research is required to identify the specific commercialization constraints that can inform specific policy.
METHODOLOGY
To determine the level of sweet potato commercialization in a household, the household commercialization index (HCI) is used as in Govereh et al. (1999) . The index is a ratio of gross value of crop sales by a household in a period to gross value of crop output within the same period expressed as a percentage.
The commercialization index ranges between zero and one hundred percent. A value of one hundred percent signifies full commercialization while zero indicates pure subsistence
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production. The following model could capture the relationship between commercialization and its covariates.
HCI* = X B + ε
( 1) where HCI* is the household commercialization index, X is a vector of covariates and B is a vector of parameters. ε is an error term. The covariates include household characteristics, institutional factors and village characteristics. Given that sweet potato farmers in the study area are small scale producers for both the market and household consumption on less than a hectare of land, it may be argued that a household with a HCI* of 50% or more is highly commercialized while a household with an index below 50% is lowly commercialized. 
and
The function G maps the index HCI into the response probability.
Assuming that the error term followed a standard logistic distribution, the estimated response probability function was to be a logit model. If the error term followed a standard normal distribution, the response probability function was to be a probit model. Since the results from estimating either model would not be much different, the study took the first option and estimated a logit model of the form:
The data used in the estimation were collected through face-toface interviews with 108 farmers randomly picked from Mosocho sub-county with the help of Kenya National Bureau of Statistics household listing. Table 2 describes the variables used and their measurement.
RESULTS AND DISCUSSION
The results that follow were generated using STATA 12 software. Table 3 shows the summary statistics of the variables considered in the estimation of the logit model of sweet potato commercialization. Table 3 shows that only less than half of farmers interviewed were commercialized. The farmers were middle-aged and of lower secondary. They farmed not far from market centres and majority of them belonged to a cooperative society that fed them with market information. Sweet potato farming in the study area was largely a family activity with men dominating. Despite the activity, household incomes were largely drawn from non-farm sources and loans. The average farm size was less than half a hectare and expansion of family units through leased land was not a readily available option. Table 4 shows the maximum likelihood estimates of the logit parameters, while Table 4 shows the corresponding odds. From Table 4 , membership to a cooperative society substantially increased the log-odds of a household being highly commercialized. Indeed, Table 5 confirms that households being a member of a cooperative increased the odds in favor of commercialization by over 100%. Table 5 shows that a sweet potato farmers" decision to join a cooperative of any kind increased his probability of producing for the market by about 17%. Unfortunately, only about half of the sweet potato farmers in Mosocho were members of a cooperative society. This limited their information flow and capacity to produce for the market. Any policy that promotes the growth and development of cooperatives is likely to influence commercialization of sweet potatoes positively.
In spite of sweet potatoes being bulky, the distance from the farm to the market was found to influence commercialization of the crop positively. One kilometer increase in distance from the farm to the market increased the odds in favor of high commercialization by nearly 20%. Farmers close to a market centre had more economic options and only grew sweet potatoes as a side activity. The area near markets was actually densely populated with little land for cultivation.
However, farmers further away from a market had fewer economic opportunities, the population density was lower and the farmers had a higher likelihood of growing and selling more sweet potatoes. Table 5 shows that 1 km increase in distance from the farm to the market above the average of 3.9 km increased the probability of high commercialization by 3.2%.
This finding differed from that of Barrett (2008) and Omiti et al. (2009) that households far away from markets have low market orientation and commercialization. However, the finding was consistent with Jemimah et al. (2011) and Ruhangawebare (2010) .
Non-farm income increased the odds in favor of high commercialization. A farming household that had nonfarm income was almost likely to be highly commercialized. Non-farm income increased the probability of high commercialization by an average farmer by nearly 26%. Households without non-farm income to purchase food items were more likely to consume more of the homegrown foodstuffs including sweet potatoes. This left them with little marketed output. Thus, opportunities for non-farm incomes such as rural and urban industrialization and non-farm businesses could have important implications on commercialization of sweet potatoes without endangering household food security. The finding is in line with Von Braun and Kennedy (1994), Jemimah et al. (2011) , Ruhangawebare (2010) and Agwu and Ibeaabuchi (2011) . These works find non-farm income to promote commercialization of farm output. The finding is, however, at variance with Barrett (2008) , Martey et al. (2008) and Omiti et al. (2009) who argue the opposite.
That non-farm income increased the probability of high commercialization has wide implications on household nutrition too. Households without external sources of income were likely to be poorer, consume much of their farm output, and probably miss out on other nutritional foods available in the market. Rural industrialization and growth policies that offer opportunities for non-farm incomes have the likelihood to not only influence commercialization of farm output positively, but also household nutrition.
Farmers should be encouraged to diversify into nonfarm and particularly non-agricultural activities. Alternative income sources have the likelihood to reduce dependency on homegrown crops for household consumption and to increase market participation.
